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document Gravitational-wave standard candles Daniel E. Holz and Scott A. Hughes Kavli Institute for
Theoretical Physics, University of California, Santa Barbara, CA 93106 abstract Gravitational waves (GWs)
from binary black hole (BBH) inspiral are potentially powerful standard candles. Because these systems
are well-modeled, the space-based GW observatory LISA will be able to measure the luminosity distance
(but not the redshift) to some distant massive BBH systems with 1–10% accuracy. This accuracy is largely
limited by the pointing error: GW sources generally are poorly localized on the sky. If a binary is localized
independently, the distance accuracy can be greatly improved. Associating an electromagnetic counterpart
with a GW event is an ideal way to localize the binary. If, in addition, the binary’s redshift can be determined
from the counterpart, the redshift and distance can both be measured with high precision (better than 1%).
The BBH coalescence would then constitute an extremely precise standard candle visible to high redshift. In
practice, gravitational lensing degrades this precision, though the candle remains precise enough to provide
useful information about the distance-redshift relation. Even if very rare, the BBH candle would complement
and increase confidence in other standard candles.
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